Effects of triiodothyronine on the synthesis of sulfolipids by oligodendrocyte-enriched glial cultures.
Glial cultures were obtained from the brains of 1-week-old rats and were grown in a chemically defined, serum-free medium. We investigated the development of oligodendrocytes in these cultures and the synthesis of sulfolipids in the presence and absence of triiodothyronine (T3) in the medium: (1) In the presence of T3, the incorporation of [35S]sulfate into sulfolipids exhibited a developmental profile which is comparable to that found in the developing brain in vivo. A sharp peak of sulfolipid synthesis was observed at day 5 in vitro, which is equivalent to day 12 after birth. As observed in vivo, the percentage of label incorporated into sulfogalactosyldiradylglycerols decreased with time in culture. (2) Addition of T3 to the medium stimulated sulfolipid synthesis by oligodendrocytes in a dose-related manner (optimal T3 concentration, 30 nM). The hormone also enhanced the rates of cholesterogenesis and lipogenesis but to a lesser extent than sulfolipid synthesis. (3) The temporary omission of T3 from the medium resulted in lower rates of sulfolipid synthesis that could not be restored by readdition of T3. This inhibitory effect was most pronounced if the hormone was omitted from the medium on days 2 and 3 in culture. (4) Omission of T3 also resulted in the development of fewer oligodendrocytes in the cultures. Our results show that T3 is essential for the development of oligodendrocytes in our neurone-free culture system. They also indicate that the stimulation of myelination by thyroid hormones can, at least partially, be explained as a direct effect of T3 on oligodendrocytes, independent of an effect of T3 on neuronal growth.